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SYNTHESIS OF (%)-1-DESOXY-2-LYCORINONE

AND OF A POSSIBLE TrRaNs-DIHYDRO-LYCORICIDINE PRECURSOR

Thomas We11er1) and Dieter Seebach®
Laboratorium fur Organische Chemie der Eidgenossischen Technischen Hochschule, ETH-Zentrum,

Universitatstrasse 16, CH-8092 Zurich (Switzerland)

Summary: En-route from the 5-aryl-3-hydroxy-4-nitro-cyclohexanones _1_ and _2_, readily available
from poly-enolates and 3.4-methylenedioxy-w-nitro-styrene, to dihydro-lycoricidine 3 and to

lycorine 4, respectively, the title compounds 9 and 14 are prepared in few steps.

As described 1n a previous paperz), Michael-addition of doubly deprotonated acetyl acet-
aldehyde and of triply deprotonated methyl d1oxo-hexanoate3) to 1-methylenedioxyphenyl-2-ni-
tro-ethene with appropriate workup leads to the diastereomerically pure, crystalline cyclohe-
xanones 1 and 2, respectively. Inspection of the formulae of these compounds reveals that in-
troduction of only one additional carbon atom should furnish the skeleton present 1n trans-di-
hydro-]ycor1c1d1ne4a) (3) and 1n 1ycor1ne4b) (4). The present paper reveals that the function-
ality pattern of the intermediates involved renders this seemingly simple transformation a

difficult task.
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For the construction of the B/C~trans-fused phenanthridine derivative 9, the keto group
of 1 was protected by conversion to the acetal 5 (82%), and the nitro group was reduced over
Raney-nickel to give the aminoalcohol 6 (79%). A1l attempts to cyclize this compound with
formation of the B-ring by conventional methodss) have failed so far. We therefore turned to
the Pd-catalyzed CO-1nsertion starting from ortho-bromo-phenethy1am1ne56): bromination of 6

n the presence . acid gave the aryl bromde 7 (77%) which yielded the hydroxy-imine 8 (87%)
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7). The carbonylation of 8 produced the B-ring-closed product

upon treatment with benzaldehyde
9 n a very slow conversion (20% after 30 h; 50% recovery of 8); for the reaction conditions
and some properties of the compounds 5 - 9 see the accompanying table.

The elaboration of the two missing rings of the lycorine system from 2 took the follow-
ing steps, also outlined with some product data 1n the table: acetalization to 10 and hydro-
genation of the n1tro-group8a) as above, with subsequent heating 1n boi1ling xylene for lactam
formation®) gave a ca. 60% overall yield of 11 which was reduced with Tithium alanate to the
aminoalcohol 12 (55%). Numerous attempts to cyclize this compound by one of the Pictet-

Spengler recipes led to complex mixtures of productsg). Only after acetal hydrolysis and de-

hydration to the very unstable enone 13, which was 1mmediately treated with formaldehyde, did
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Table. Reaction conditions for the transformations leading to 5 - 14. A1l new compounds
gave correct elemental analyses and showed spectra fully compatible with the structures
drawn. Only selected, characteristic data are 1i1sted here. The yields are given in the text.
If not stated otherwise, crystallizations were carried out in CHZCIZ/hexane mixtures.

5 from 1, 2.5 equiv. ethylene glycol, a trace of TosOH, 60 min reflux 1n benzene with
separation of water; m.p. 170-17200; IR (KBr): 3480, 1556 cm—].

6 from 5, neutral Raney-N1, ethanol, 30 bar H2-pressure, 50°C, 17 h 1n a stainless
steel autoclave; m.p. 116-117%C; IR (KBr): 3455, 3365, 3330, 3245 cm'1.

7 from 6, 1.0 equiv. Br2, m H20, 30 min at 0°C, in the presence of 1 equiv. of oxalic
acid; m.p. 144-145°C; ]H-NMR (CDC13): 6.99 (s) and 6.70 (br. s), 2 arom. H, 2.75
(dxd, 7=2.5 and 11 Hz after addition of 020, H-C-N).

8 from 7, 1.2 equiv. benzaldehyde, trace of 12, CBH6’ 8 h, water separator; m.p. 174-
175°C; IR (KBr): 3510, 1639 cm']; ]H-NMR (CDC13): 7.91 (br. s, H-C=N).

9 from 8, CO-atmosphere, 4 mole % Pd(OAc)z, 6 mole % P(C 5)3, NEt /CH OH 10: 3 29 h,

reflux, workup with 10% HOAc; m.p. (dec.) 242- 245°¢ (from acetone/CH C12), H NMR
(300 MHz, DMSO- dg> 100°C): 3.30 (dxda, 7=2.5, 12.5 Hz, H-C-N); 13 C-NMR (DMSO- -dg ):
164.0, 150.5, 145.9, 137.0, 122.9, 107.8 (si1x singlets), 106.8 (a), 104.6 (d) 101.4
(t}, 65.7 (a), 64.2 (t), 63.1 (t), 57.7 (d), 38.4 (t), 35.9 (t), 32.0 (d).

10 83% from 2, as above for 1 -+ 5; m.p. 195-197°C; IR (KBr): 3495, 1731, 1556 cm-1;

TH-NMR (CD4CN): 5.16 (d, 7=12 Hz, H-C-NO,).

11 from the crude product of hydrogenation of 19?), xylene, 4d, 160°C; m.p. 244-246°C;
IR (KBr): 3520 and 1692 cm']; TH-NMR (CDC]3): 3.42 (d, 7=12 Hz, H-C-N).

12 from 11, 10 equiv. LAH, THF, 16 h, 50°C under argon; m.p. 164-166°C (sublimation
120°¢/0.005 Torr).

13 from 12, 2 m HC1, 5.5 h, 50°C under argon; very unstable compound; heavy losses dur-
1ng chromatography (S102, CHC13/CH3OH 25:1); crude product used for next step; IR
(CHC1,): 1660 cn™'; 'H-NMR (CDC1,, trace of D,0): 3.74 (axd, br., 7=2 and 10.5 Hz,
H-C (7a)); MS: 257 (MT), 109 (basis peak, retro-piels-alder fragment).

14 from 13, 40% formalin, 2 m HC1, CH OH 15 h, 50°C under argon; chromatography on
A1203 (neutral) with EtZO/toluene 5 2; m.p. 163-165°C (acetone) [ref. 10,12) 159
161°C1; IR (KBr) 1655 cm e ; UV [CHOH, Amax(1ge)] 229 (4.17), 293 nm (3. 63),
NMR (C0013): 198.7, 167.8, 146 6, 146.5, 129.6, 128.2 (six singlets), 122.3 (d),
107.2 (d), 105.0 (d), 101.1 (t), 67.4 (d), 56.3 (t), 53.3 (t), 40.6 (4), 40.1 (¢),
29.8 (t).
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we 1solate the desired pentacyclic derivative 14 in poor yield (10%). Variation of the reac-

1)

tion conditions did so far not raise the yi1eld '/. Improvements of the cyclization steps

(8 =+ 9 and 12 -+ 14) and further transformations are being actively 1investigated.
The present approach to the syntheses of the skeletons of lycorine and lycoricidine

might well turn out to be one of the most attractive ones.
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